Rapamycin inhibits E2F-dependent expression of minichromosome maintenance proteins in vascular smooth muscle cells.
Rapamycin inhibits vascular smooth muscle cell (VSMC) proliferation and rapamycin-eluting stents represent a novel therapeutic strategy for preventing postangioplasty restenosis. The precise molecular mechanism, for rapamycin-mediated inhibition of VSMC cell cycle progression and DNA replication remain to be elucidated. Minichromosome maintenance proteins (MCM) are essential regulators of DNA replication and the objective of this study was to examine the effect of rapamycin on their expression in rat aortic VSMC. Rapamycin substantially inhibited mitogen-induced MCM6 and MCM7 mRNA and protein expression in a dose-dependent fashion. Transient transfection experiments revealed that rapamycin inhibited MCM6 and MCM7 promoter activity, implicating a transcriptional mechanism. MCM6 and MCM7 transcriptional activation is regulated by E2F and activity of a luciferase reporter plasmid driven by four E2F elements was also significantly inhibited by rapamycin. The inhibitory effect of rapamycin on MCM6 and MCM7 was reversed by overexpression of E2F, indicating that their downregulation by rapamycin involves an E2F-dependent mechanism. These observations suggest that rapamycin inhibits MCM6 and MCM7 expression by blocking their E2F-dependent transactivation which may contribute importantly to the inhibition of VSMC DNA synthesis by rapamycin.